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polpmidcsiloxaoe adhesivo. The tape is maxlo by fonmng a solution in a solvent of a fully tmidrrf^ (hennoplastic pdy imfdcrtil oxane 
adhesive, applying said solution to both surfaces of a canier fitm, and evaporating the solvent. 
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THREE-LAYER POLYIKIDESILOXANE ADHESIVE TAPE 

Baclcground of 1ih& Invention 
This invention relates to an adhesive tape having a 
polyimidesiloxane layer on either side of a carrier film. 
In particular, it relates to a three-layer tape wherein a 
polyimide carrier film is sandwiched between two 
polyiinidesiloxane adhesive layers. 

In the electronics industry adhesive tapes are used for 
a variety of purposes such as, for example, bonding a metal 
lead frame to an integrated circuit chip. Such tapes, 
useful for LOG (lead on chip) attachments, are required to 
be of high purity, have excellent adhesive properties, and 
15 be easy to apply using mass production techniques. Where 

wire bonding is done after the LOG attachment, it is 
desirable for the polyimidesiloxane adhesive to have a high 
Tg, usually above about 150*C. Examples of adhesive 
polyimides can be found in U.S. Patents 3,740,305 and 
20 4,543,295* Also see U.S. Patent 4,480,009. 

Some LOG tapes make use of polyimides that are applied 
as a polyamic acid layer to a polyimide carrier layer and 
are then imidized. The imidization of a polyamic acid 
results in the evolution of water and solvent which can 


25 cause blistering and a lack of uniform adhesion. A good 


adhesive tape for use in the electronics and other 
industries could be applied with heat and pressure and 
without the evolution of any volatiles. 
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giTTi^ Tna-ry of th e Invention 
We have discover d a superior adhesive tape which will 
bond together many different materials using only heat and 
pressure and without the evolution of volatiles. The 
5 adhesive tape of this invention consists of a carrier layer 

sandwiched between two fully imidized polyimidesiloxane 
adhesive layers. Because the polyimidesiloxane adhesive 
j^^ygj-g fully imidizcd and are solvcntless, they do not 

evolve water, solvent, or other volatiles when heat and 

10 pressure are used to bond surfaces to the tape. 

In order to manufacture this unusual tape, it is 
necessary to form a solution of a fully imidired 
polyimidesiloxane adhesive in a solvent. The solution is 
then applied to the carrier layer and the solvent is 

15 evaporated to form a fully imidized polyimidesiloxane • 

surprisingly, a fully imidized polyimidesiloxane adhesive 
layer formed in this manner from solution without heat and 
pressure will adhere to the carrier layer as a non-tacky 
film, yet will flow and form a bond to other surfaces when 

20 heat and pressure are applied- 

We have also found that tapes prepared according to the 
process of this invention have advantages over identical 
tapes made by imidizing a polyamic acid layer on a carrier 
layer. A major advantage of the tapes of this invention is 

25 that they can be made rapidly since it is only necessary to 

evaporate the solvent from the adhesive layer and it is not 
necessary to imidize the adhesive layer. 
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15 


n^gnT-i ption of the invention 
The polyimidesiloxanes used in the process and product 
of this inventi n must not only be fully imidized but must 
also be thermoplastic and soluble in a solvent, 
Polyimidesiloxanes are formed by reacting a dianhydride with 
a diamine, where cither a portion of the dianhydride or a 
portion of the diamine contains siloxane groups. That is, 
one uses either a dianhydride, a non-siloxane containing 
diamine, and a siloxane containing diamine, or one uses a 
dianhydride, a non-siloxane containing diamine, and a 
siloxane containing dianhydride. It is preferable to use 
siloxane containing diamines as they are more available arid 
have good properties. 

The siloxane-containing compounds may be either 
aromatic or non-eoromatic, but non-aromatic compounds are 
preferred as they are more readily available. Examples of 
siloxane diamines that can be used include compounds having 
the formula 


20 


R 
J 

H^N-Ri-j-Si - 0' 
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R 

Si- R|-NHp 
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25 


Examples of siloxane dianhydrides that can be used include 
compounds having the formula 
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R-T-Si - 0-- Si - R2 
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vhftra R, , and ara mono, dl , and trlradicaXs, 
respectively, each independently selected from a substituted 
or unffubstituted 1 to X2 carbon atom aliphatic group or a 
substituted or unsubstltuted 6 to 10 carbon atom arotnatlc 
5 group. Examples of monoradlcals include -CH,, -CF,, 

-cH»cHa, -(cH,)„cr,, -c^, -cr,-CHP-cr„ and 

-.CHa-CKj-C-o-CHjCF,cr,CF,. Escaaplcs o£ dlradlcals include 
o 

-(CH,)^-, -(CH,),*", •CF,- and -C^H^-. Examples of triradicals 
10 include -CH-CH--, 


where n = X to 10 and m is 1 t© 200, but is preferably X to 
12. (Siloxane diamines are herein denoted by the notation 

X5 Any dianbydride jnay be used in forming the 

polyimideciloxane, although aromatic dianhydrides are 
preferred as they give superior properties. Examples of 
suitable dianhydrides include 

1.2.5.6- naphthalene tetracarboxyXic dianhydride: 
20 1,4,5/8-naphtbalene tetracarboxyXic dianhydride; 

2.3.6.7- aaphthalene tetracarboxylic dianhydride; 

2- (3 ' , 4 ' -dicarboxyphenyl) 5 f e-dicarboxybenzimidarole 
dianhydride J 

2- (3' ,4 '•dicarboxyphenyl) 5,5-dicarboxyben2oxazole 
2 5 dianhydride ; 

2- (3 ' , 4 '-dicarboxyphenyl ) S , 6-dicarboxybenzothiazole 
dianhydride ; 

2 , 2 ' , 3 , 3 ' -benzophenone tetracarboxy 1 ic dianhydride ; 
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2,3,3 ' /4'-b«nxophenQna Catiracarboxylic dlanhydride; 
3 r3' « 4 r 4 '-benzophenona tatracarboxylic dianhydride (BOTA) ; 
2,2' ,3^3'-biphenyl tetracarboxylic dianhydride; 
2,3,3',4'-blphanyl tatracarboxylic dianhydrtdc; 
5 3,3',4,4'-biphenyl t:atracarboxyllc dianhydride(BPDA> ; 

bicyclo-[ 2 , 2 r 2 ] -octen- (7) -2 , 3 , 5 , 6-tetracarboxylic-2 ,3,5,6- 

di anhydride; 
thio-dipbUialic anhydride; 

bi» (3,4-dicarboxyphanyl) sulfona dianhydridax 
10 bis (3,4-*^dicarboxyphanyl) aulfoxida dianhydcide; 

bis {3,4-<licarboxyphanyl oxadiazole-l, 3,4) paraphanylene 
dianhydrida ; 

bis (3,4-di.carboxyphonyl> 2,5-oxadia2ol« 1, 3 ,4-dianhydridef 

bis 2,5-(3',4'-dicarboxydiphanylether) l, 3 ,4-oxadlaroie 
15 dianhydrida; 

bi© (3,4-dicarboxyphftnyl) ether dianhydride or oxydiphthaXic 
anhydride (ODPA) I 

bis (3,4-dicarbcxyphanyl) tihioether dianhydride; 

bisphanol A dianhydride i 
20 bi&phenol S dianhydride; 

2,2-bis (3,4-dicarboxyphenyl) bexafluoropropona dianhydride 
or 5,5-[2,2,2-trlfluoro-l-(trifluoromethyl)ethylidene] 
bia-1, 3-i«obenzoCurandione} ( tfFQA) ; 

hydroguinone bisether dieuthydride; 
25 bifl (3,4-dicarbaxyphenyl) methane dianhydride; 

cyclopentadienyl tetracarboxylic acid dianhydride; 

cyclopentane tetracarboxylic dianhydride; 

ethylene tetracaziaoxylic acid dianhydride; 
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peryLand 3 ,4 , 9, lO-tetracairboxylic dianhydrlde; ' 

pyromellitic dieinhydrido (FHDA) ; ' 

i 

tAtfahydrofUran tetracarboxyllc dianhydride; and ^ 
resorcinol dianhydrlde* 
5 The anhydrides can be used in "their ^etraacid ton or 

as mono^ di« t:ri, or guatra esters of the tetra acid, but 
the dianhydrlde form is preferred because it is acre 
reactive. 

The preferred dianhydrldes are ODPA, BPDA, BTOA, 6FDA, 
10 and PMDA or mirturea thereor« as these dianhydrldes are- 

readily available and havs been found to give superior 
properties* The »ost preferred dianhydrlde is ODPA because 
it gives a polyittidesiloxane having better adhesion and good 
fleaclbility. 

15 The noR-allo3cane containing diamine should be aromatic 

as those diamines give the best properties. Examples of 
suitable aromatic diamines include 
and p*phenylenediamine ; 

I 

2,4*(TDA), 2,5* and 2 « 6-diaainotoluene ; | 
20 p- and m-xylylenedianine; • 

4 « 4 ' -dianinobiphenyl i 

4,4'-diaminodiphenyl ether or 4,4'-o5cydiaaillne 

a,4'-oxydianiline (ODA) ; 
4,4' -diaminobenzophenone ; j 
25 3,3', 3#4S or 4,4-dianinophenyl sulfone or m#P- or 

p,p- sulfone dianiline; 
4,4 '-diaminodlphanyl stUflde; 


6 
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3,3' or 4,4 '-dlaminodlph nylniathane or or p , p-iaethyldna 

dlanilina; 

3,3' -diraetbylbenz idlne ? 

'-isopropylidcnadianiline; 
5 1 , 4 -bis (p-aminophaaoxy > banzane ; 

1 , j-bis (p-aminophenoxy ) banzana ; 

4,4' -bla ( 4 -aminophanoxy ) biphenyl ; 

1,3 -bis ( 3 -aminophaaoxy) benzene (APB) ; 

2,4 -diaiaina-5 -chlorotoluana t 
10 2,4 -diamina-€-clilorotoluana ; 

2, 2-bts-4[ 4 -aminophanoxy] phenyl propane (BAPP) ; 

tr it luoroiaothyl-2 , 4-diattinobenrana / 

toif luoroifta'thyl-3 , S-diamlnobanasana y 

2,2' -blc <4-aminophenyl) -haxaf luoropropane; 
15 2,2-bis(4-phenoxy Anilina) iac^ropylidana; 

2,4, $-trimathyl-l, 3-diaminobenzene ; 

4,4'-diaminO'*2,2'-trifluoro»athyl <liphanyl oxide; 

3,3' -diamino-5 / 5 ' -tr i f luorome thyl diphany 1 oxide ; 

4 ,4'-tri-f luoro»ethyl-2,2'-diamino biphenyl J 
20 2,4, «-t:rimathyl-l, 3-dianiinobanzana; 

* diaminoanthraqiilnona? 

4,4'-oxybisI2-t:rifluoroinethyl}benrenainine] (1,2 ,4-OBABTF) ; 

4,4'-oxybiaI (3-trif luoronathyl) banzanaaine} ? 

4 , 4 '-thiobis[ (2-tjri£luoromathyl)ban2enai»ina) ; 
25 4,4'-thiobis[ (3-trif luoromathyl)ban2anamlna) ; 

4,4''-suiroxylbis[ (2-trif luoromal:hyl)banzanainlnaj ? 

4,4'-sulfoxyLbia[ (3-trif luoro«ethyl)ben2enamine) r 

4 , 4 '-XatObis( <2'trif lUorojaethyl)banzenainin«] ; 
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4, 4 '-t (2*2,2-tri£Xuoiroinethyl-l-<trifluoromothyl) - 

«thylidine} bis ( 3-trif luoromethyl) benzenajnine] ; 
4,4'-dimethylsilylbis[ (J-trif luoroinc thy 1) bonze naming] ► 

Tbe preferred aroma t:£c diamines ard TDA, APB, and BAPP 
5 due no -their excellent properties. 

The polyimldesiloxane can be sade from about 1 to about 
80 vtt 8iloacane*containiJi9 monomers and about 20 to about 99 
wt\ monomers that do not contain siloaeane. Preferably, it 
is made from about 1 to about 30 vt% siloxane-containing 

10 monomers and about 70 to about 99 wt% monomers that do not 

contain siloxane. Generally, stoichiometric quantities of 
diamine and dianhydride are used to obtain the highest 
molecular veight polyimldesiloxane but the equivalent ratio 
of dianhydride to diamine can range from 1:2 to 2;1. 

15 The polyimidesiloxanas are typically prepared in 

solution. The solvent used to form the solution of the 
polyimldesiloxane must/ of course, dissolve the 
polyimldesiloxane. Suitable solvents depend upon the 
particular composition of the polyimldesiloxane that is to 

20 be made and dissolved, but may include N-methylpyrrolidinone 

(KMF) , diglyme/ triglyme, cyclohexanone, cyclopentanone, 
dimethylacetamide, and mixtures of these solvents. The 
solvent preferably has a boiling point between 130 and 210*0 
as lover boiling solvents may evaporate too readily from the 

2S completed tape and higher boiling solvents may be too 

difficult to remove from the tape. The solution of the 
polyimldesiloxane in the solvent can be any percent solids 
desired r but it is preferably about 10 to about 30 wt* 
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solids aa more dilu^o solutions nean more solvent to 
evaporate aiid more concentrated solution& are too viscous » 
A particularly preferred polyinidesiloxane adhesive is made 
from ODPA, APB, and G» in HHP* 
5 The first reaction, which forms the polyamic acid, 

occurs at room tetnper attire and the second reaction, which 
closes the imide ring, occurs at a temperature of about 150 
to about iso^c. Typically, the reaction mixture is refluxed 
several hours ^ imidiza the polymer. A more complex 
10 description of the preparation of solvent-soluble fully 

imidized thermoplastic adhesive polyinidesiloxanes can be 
found in U.S. Patent 4,973^645, herein incorporated by 
reference. 

The carrier film can be made from almost any organic 
IS polymeric material to which the polyimidesiloxane can 

adhere* The polymeric material should have sufficient 
solvent resistance to the polyimidesiloxane solution to 
prevent its dissolution. T^e surface of the carrier film 
can be prepared to enhance the adhesion of the 
20 polyimidesiloxane to it* Such preparation nay include 

treatment with a corona or with various chemicals* Kany 
types of carrier films are sold pretreated tx> increase their 
adhesion. Preferably, the carrier f iln is either an 
amorphous polymer with a T^ greater than 150^C or a 
25 crystalline polymer with a melting point greater than lSO*c 

so that it can easily withstand the bonding conditions. 
Examples of such carrier films include polyimides^ 
po 1 y imide si loxanes, polyethylene terephthalate^ 

9 
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polyath^re^harketones, poly&ulf ones, and polyanld^, such as 
nylon 66* Th« preferred naterial for the carrier filn is a 
polyittide. The thicXndSS of the carrier filn can vary fron 
about 1/2 to aboct 10 nilSr but it is preferably about l to 
5 about 2 mils thick. 

The tapes of this invention are made by applying the 
solution of the polyimidesiloxane to the carrier filn and 
evaporating the solvent from the solution. Typically, the 
carrier filn is positioned horizontally while the solution 

10 is spread over its upper surface with a doctor blade* -The 

solvent is then evaporated , the carrier film is inverted, 
and the procedure i& repeated. This can be accomplished by 
hand or in an automated process, other methods of 
memufacturing the tape, such as by dipping or running the 

15 carrier filn through a soltrtion of the polyimidesiloxane 

followed by wiping and evaporation, are also contemplated. 
Repeated applications of the solution may be required to 
build up the desired thickness of adhesive on the tape. The 
adhesive layer can have a thickness of about O.l to about S 

20 mils on each side of the cetrrier film and a preferred 

thickness is about 0.5 to about 1 mils on each side* 

After the tape has been nade and the solvent 
evaporated, the adhesive surfaces are no longer tacky and 
the tape can be rolled up and stored for use. 


25 


During use | 


the tape is cut to the desired size and the surfaces to be | 
bonded to it are heated and pressed against it. Typically; 
. a temperature of about 200 to about ISO^'C is used and a | 
{pressure of about 10 to about 200 psi. The tape forms a j 


10 
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bond qfuickly and g nerally the pressure needs t be appLl d 
for only about 1 to about 30 seconds. 


Although the tape can be used for many different 
applications, the principal use conteiDplated for the tape of 
5 this invention is to bond components in the tticroelectrohics 

industry* Such uses include bonding netal lead frames to 
integrated circuit chips , chips to lead frames, lead frames 
to each other, chips to chip carriers and chips to heat 
spreaders* 

10 The following examples further illixstrate this 

invention. 

g?ffl7npl» 1 

To a dry 12 liter 3 necJc flesk equipped with overhead 
stirrer/ themometer, Dean*StarX trap, and nitrogen inlet on 

15 top of the condenser was added 5 liters dry NMP and 750 

BtillUiters of toluene* To this flasX, with stirring, was 
added 503.64 graais( 1*62 moles) ODPA and then 2A grams (.096 
mole) G, and 96 grass (•114 mole of siloxane diamine with 
average molecular weight » 841) G^. The reaction was stirred 

20 four hours and then 577,92 grams (1.41 moles) 3APP was 

added. The reaction was stirred overnight and the next 
day, 250 milliliters of KMP and IS grams DABCO was added. 
The reaction was heated to reflux and water removed. The 
reriux was maintained for 4 hours with the pot temperature 

25 gradually Increasing from about 155*C to about 172 *C« About 

120 cc of an aqueous phase was removed during this period. 
After this time, vacuum vas applied to remove ahout 35 - 40t 
of the solvent. The reaction mixture was cooled to about 


11 
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ao*C and pr«cipitatod into vatsr. Ttie »i)cture was filtered,. j 
waffh9d# resXurried in deionized water and refiltered. The 
precipitate was then dried at for three days. ; 

Examples 2 » 7 

5 Example 1 was repeated using different moncxmers. The 

following table gumma rizes the preparation ot these 
polyiaidesiloxane adhesives: 

The Cla^c Transition Temparature Tg was detomined by 
Dynamic Kechanical Thermal Analysis (CVrrX) . Tg is taken 

10 as the ttiaperatura at l^ich the dissipation Tan delta peaks 

at a heating rate of 4C/siin in tension mode at 1 Hz* 



Exua 

Dtaaliydrid* (pbw) 


SUoaaofi DUmUxe (pbwv) 



pic 





15 

1 

5(Bj64 ODPA 

577^ BAPP 

240, + 9$0»(MW=841) 

2dS 


2 

490,9 ODPA 

6ia4 BAPP 

100.28 0„ (MW-li08) 

227 


) 

71.95 ODPA 

2^36 TDA 

d7.73 G» (MW-841) 

215 



+ 34.42 dFDA 

^X65 APB 

J7J G, (MW-S41) 

124 


4 


63,91 TDA 

194^ O, (MW-S67) 

185 

20 

5 

24L16 BTDA 

40^ APB 

I4>0, + lOO G» (MW=841) 

IS7 


6 

45.7 BPDA 

2L64TDA 

Sll,21 G, <lt«W-e6p) 

£2 


7 

167.15 ODPA 
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Eyamole 8 

The polyimidesiloxans of £xaxnplQ l was heared in 
nitr^«n at 190 for XS hours t:o increase the molecular 
weight aiKl then dissolved in KHP and the solution filtered 
S through a 5 aicron cartridge niter to give about 3«5 liters 

of a 80luti.on having 21% by weight solids and a viscosity of 
95 poise. This solution was further diluted with about 100 
cc of NMF to decrease viscosity and then used ^o coat UpiZex 
SGA polyimlde (fron Ube) • This polyinide was used in a 12** 

10 width and 2 mil thiclcness in roll fora. The polyimlde sheet 

was passed through a two roll coater equipped with a trough 
containing the polyimideslloxane solution and a )cnifa to ' 
control thickness and -then through a two zone heated oven 
with zone 1 (forty feeli length) set at 93 *C and zone 2 (one 

15 hundred and ten feet length) set at 177 *C. The polyimlde 

was coated at a rate of 25 feet per minute. Aft;er the first 
side was coated, t^he single sided sheet was passed through 
^e coater a second time under the same conditions to give a 
polyimide coated on each side with the polyimideslloxane of 

20 Example 1. The total thickness of the sheet was 3.6 mils. 

The polyimideslloxane of Example 2 was dissolved in KtitP 
and the solution filtered through a 5 micron cartr'idge 
filter to give about: 3.5 liters of a solution having 16% by 
25 weight solids and a viscosity of 9.0 poise. This 

polyimideslloxane was used as in Example S to give a 
polyimlde coated on each side with the polyimideslloxane of 
Example 2, The total thiOcness of the sheet was 3.6 mils. 

13 
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Example 10 

Tho polyimldeailoxane of Example 3 vas heated at 200 *c 
£or 19 hoars t4> increase the nolecular weight and then 
dissolved in KMP and the eolution filtered through a 5 
5 aicron cartridge filter to give about ^.5 liters of a 

solution having 2At by veight solids and a viscosity of 7.5 
poise. This polyimidesiloxane vas used as in Example 0 to 
give a polyisdLde coated on each side with ithe 
polyimidesiloxane of Example J. Tne total thicXness of the 
10 sh««t vas mils* 

Exaaiplq 11 

The i>olyimidesiloxane of Example 4 vas dissolved in 
cyclohexanone to give a font a homogeneous but hazy solution 
containing 25t by veight solids. Strips of PET 
15 (polyathyleneterephthalate) film 5 mils thick and about 0.5 

inch vide vera dipped in the polymer solution th«n hung up 
t:o drain ott and air dry for 5 days. The coated film vas 
about 6.3 mils thick* 

Exanrple 1^ 

20 A nylon 6-6 film vhich is about 4 ails thick was coated 

as in example U. The coated film vas about 6 mils thlcX. 

Example 

The polyimidesiloxane of Example 5 vas dissolved in 
cyclohexanone to giva a solution containing 2!^^ by veight 
25 solids. A strip of 2 mil thick Kapton H vas dipped in the 

solution and allowed to drain off. Th« coated strip was 
then dried in a 150 C oven for about 1 hour. The coated film 
was about 4 mils thicks 


14 
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Tlte poly ial deal loxane ot Example 6 was dissolved in KHP 
to give a solution containing 25% by weight solids. A 
strip of 2 mil thiclc polyinide film (Kapton H from DuPont) 
5 was dipped in this solution and allowed to drain off and air 

dry. It was dried furtlier in a 200 oven for about 1 hour. 

gyatmala 15 

Exasople 14 was repeated except that 1 mil thick Kapton 
K was used* 

10 ExaTODle 16 

The polyimidesiloxane of Example 6 was dissolved in 

diglyine to give a solution containing 40 ^ by weight solids. 

The solution was filtered through a 10 micron filter and 

then a 1 nicron filter « Strips of Kapton 2 5/16 inches 
15 vide and 2 siils thick and about 6 inches long were passed 

through the above solution and hung up to air dry for 

several days. 

Example 1? 

A strip (about 1 cm^ ) was cut from the coated tape of 
20 Example 6 and placed between a stri^ of alloy 42 metal and 

the coated side of a piece of silicon wafer precoated with a 
nCDA-ODA polymer. (This precoating was done by spinning a 
solution of 0.17 % 3-aminopropyltriethoxysllane on a 4 inch 
silicon wafer for 30 seconds at 5000 rpm, then a 15 % 
25 solution of PHDA- 4,4 'OOA polyamic acid in 75/25 NMP/xylene 

for 30 seconds at 3000 rpm and drying at 5^ C/minute to 350^ 
C/eo minute in a nitrogen atmosphere) . The assembly was 
placed on a hot plate at 275* C and with no pressure for 10 

15 
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seconds, men 5.5 pouiKls of pressure was applied for 10 ; 
seconds and tihe assembly vas removed and "the adhesion t;ested 
on a KKP stodel 1750 die shear tester. Four assemblies were 

I 

tested and averaged to give a shear adhesion of greater tihan 
5 25 Xg/ca*. 

Examp^^fi? 18 - 2S 
Example 17 was repeated using the tape of £xaapl«s 9 to 


16. The following table gives the results: 



Example 

Tape from 
Example 

Hot Plate 
Temperature (*C) 

Shear Adhesion 
(kg/cm*') 

10 

17 

8 

275 

>25 


18 

9 

350 

>25 


19 

10 

275 

>25 


20 

11 

225 

>25 


21 

12 

225 

>25 

15 

22 

13 

275 

>25 


22A 

13 (A)' 

275 

>25 


22B 

13 (B)^ 

275 

>25 


23 

14 

275 

>25 


24 

15 

275 

>25 

20 

25 

16 

250 

>25 


' Same as Example 13, iHit between copper &sd sin rnr^^ted 
silicon wafer* 

' Same as Example 13, but be'tween ceramic and an uncoated 
25 silicon wafer* 


J These examples demonstrate that the trila/er films of 

this invention can be used to form strong^ bonds between 

I I 
« 

various surfaces. 

t 

30 


I 

I t 


I 
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jwz ciAur: 

1. An adhesive Cape comprising a carrier film sandwiched 
between two layers of fully imidised theraoplasric 
polyiaidesiloxane adheaive» 
2« An adhesive tape according to claim i wherein said 
carrier filia la selected from polylside, 
polyialdesiloxane, polyethylene terephthaXate^ and 
poly amide » 

10 3» An adhesive tape according to claim 1 wherein said 

carrier film is polyimide. 
4. An adhesive tape according to Claim 1 irt^erein said 
carrier film is about X/2 to about lO mils* thicks 
5» An adhesive tap^ according to Claim 1 Wherein said 
15 polyimidesiloacane adhesive comprises the reaction 

product of an aromatic dlanhydride, a non«siloxane 
containing diamine^ and siloxane containing diamine. 
6« An adhesive tape according to claim 5 wherein said 

siloxane diamine comprises about X to about 70 wt% of 
20 said polyimidesiloxane. 

1 7. An adhesive tope according to Claim 5 wherein said 

2 aromatic dianhydride is selected from the group 

3 conslstiijig of benzopbenone tetncarboxylio acid 

4 dianhydride, oxydlphthalic anhydride, biphenyl 

5 dianhydride, 5F0A« pyromellitic dianhydride^ and 

6 mixtures thereof. 


17 
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8. An adhesive tap« according to Claim 7 vharein said 
aroDatic dianhydridc is oxydif^thalic anh/drid • 

9> An adhesive tape according to Claick 5 wherein said 

aromatic diamine is selected form the group consisting 
of toluene diamine , X, 3^is ( 3*aminophenoxy ) benzene , * and 
2 , 2-bis (4(4 -aminophenoxy] phenyl ) propane • 

1 10. An adhesive tape according to Claim 5 trtiereJLn said 

2 siloxane diamin* ha^ the formula 
3 
4 
5 
6 

7 Where R is a monovalent radical and R, is a divalent 

8 radical and each It and K| are independently selected 

9 from substituted or un substituted 1 to 12 carbon atom 

10 aliphatic group and substituted and unsubstitutsd 6 to 

11 10 carbon atom aromatic group and m is 1 to 200. 

1 11. An adhesive tape according to Claim 10 wherein said 

2 aromatic dianhydride is o^diphthalic anhydride, said 

3 non*siloxane containing diamine is l, 3 -bis (3- 

4 an inophenoxy) benzene « "^m* in the formula for said 

5 siloxana diamine is 9, and said solvent is H- 

6 methy Ipy rro 1 id i none * 

1 12. A method ma)cing an adhesive tape comprising 

2 A. forming a solution in a solvent of a fully 

3 imidized polylzQidesiloxane; 

4 B. applying saJLd solution to both surfaces of a 

5 carrier film; and 

18 
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6 C. evaporatilng the solvent from said solution. 

1 13 « A method according to Claim 12 vm^rein said solution is 

2 applied first to on« surface of said carrier film and 

3 tbo solvent is evaporated and ihen said solution is 

A applied to tlie other surface of said film and then the 

5 solvent is evaporated* 

1 14. X sethod according to Claim 12 wherein said solution of 

2 polyimidesiloxane is fomed by dissolving in said 

3 solvent an aromatic dianhydride, a non^siloxane 

4 containing diamine, and a siloxane containing diamine, 

5 heating said solution to fona a polyamic acid, and 
€ further heating said solu1:ion to form a 

7 poly im ides lloxane, 

15* A method according t,o Claim 12 wherein the boiling 
point of said solvent is abou^ 130 to about 210*C» 

16. A method according to Claim 12 wherein s&id solution is 
about 10 to about 30 vt% solids» 

1 17* A method according t.o Claim 12 including the addi-tional 

2 last step of placing said adhesive tape between two 

3 sxxrfaces and pressing two said surfaces t.ogether at a 

4 temperature of about. 200 to about 3S0*C at pressure of 

5 about 10 to about 200 psi for about 1 to about 30 
S seconds. 

18. A method according to claim 17 wherein said surfaces 
axe a metal iMd frruae and an Integrated circuit chip* 

19. A method according to Claim 12 including the additional 
last step of rolling said tape up. 


19 
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20. A roll d up tape Bade according the vethod of Claim 
19 « 


20 
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^fj 1 ~*«l30fi»% (D D ^-y- >^^^ y v-S: (ac^70~^99afi% O '> D ^-tJ- > 
T^^Sitttl : 2~2 : 1 a)|gffl"Cfe^TJ;Vi. 
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1.0 0,4-10.0 C.CMW=841) 

187 

6 

45. 7 BPDA 

21.64 

TDA 

311.21 G,(llM=860) 

62 

7 

167. 15 ODPA 






m^mj&Lx. mmm^^^Mm%x$>^:^x^f^mms€^7Xx3c>^m. s i (Dmm 


-12- 


(13) 4*«¥8- 5 0 7 8 2 1 

(S$^12m (AOy^-h) ) RUU7X:\zm^l^rz'y->2 (5$*tl34m (110 

miyx. mm^mAm&%x$>'z>x^m.t^z s^j^rXT^sm 5 1 (Dmm^mz 
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DATABASE WPI 

Derwent Publications Ltd., London* GB; 
AN 93-1917S5 

«. JP,A,5 117 622 (SUMITOMO) 14 May 1993 
see abstract 

-/— 


1-20 
1-20 

1-20 

1-20 


[3 
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which b ctod to caudifb tM puMlc4Ka d>tt of anocAvr 
ouoon or o<K«r afraaJ (•« *^«c.G«<9 


'p- AooonraC pubtttft«d pricr » ilw lonninovut (Bini d«te teJt 


or iBtatiij dttB ml not la cwliu* fte 

aud wdEfsttid ch< ^iflO^W theory laJnymc 

nr do<wwto*p«*ciUrrt«v«i«;mt«U«»«** 
cuncKWconMUradDOvrf ercwior- " 

TT <fcMwmm of pMwUr wIcviiKr, the cfaimcd wto 
cABDi kc Mrofiinrt is irvoN* fts n»««^ ^ ^ 
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